Introduction-Few, if any, studies have systematically examined the relationship between substance use and teen pregnancy using population-based samples. We aim to provide a comprehensive examination of substance use among pregnant adolescents in the United States.
endorsing more lenient sexual norms (Huock et al., 2006) . It has also been noted that exposure to high-risk peer groups may weaken the relationship of adolescents with prosocial family and peer networks that can serve to protect against involvement in sexual risk behavior (Fergus & Zimmerman, 2005) .
While a rather extensive body of literature has examined the relationship between adolescent substance use and sexual risk behaviors that place youth at risk for early or unplanned pregnancy (Cook & Clark, 2005; Fortenberry, 1995; Kotchick, Shaffer, Miller, & Forehand, 2001; Leigh, 2002) , surprisingly few studies have systematically examined the links between substance use and teen pregnancy. A recent review by Chapman and Wu (2013) identified only a handful of studies focused on adolescent alcohol or drug use prior to and during pregnancy (Amaro, Zuckerman, & Cabral, 1989; Barnet, Duggan, Wilson, & Joffe, 1995; De Genna, Cornelius, & Donovan, 2009; Gilchrist, Hussey, Gillmore, Lohr, & Morrison, 1996; Kaiser & Hays, 2005; Spears, Stein, & Koniak-Griffin, 2010; Morrison, Spencer, & Gilmore, 1998) . Results from these investigations suggest that pregnant teens tend to report elevated levels of substance use prior to pregnancy, but report a dramatic decrease in use during pregnancy. This suggests that-while substance use may place youth at risk for early or unintended pregnancy-many youth refrain from use during pregnancy, perhaps due to concerns about the impact of substance use on neonatal health and development (Huizink & Mulder, 2006; Smith et al., 2008) .
Despite the contributions of previous research, however, several important shortcomings should be noted. First, the aforementioned studies examining substance use prior to and during pregnancy rely exclusively on relatively small and geographically circumscribed samples comprised of pregnant or postpartum youth in predominantly urban areas. These sampling limitations raise important questions about the generalizability of the findings regarding the links between substance use and teen pregnancy. Second, prior studies have tended to report the use of only a limited number of substances (e.g., alcohol, cannabis) and have typically failed to examine substance use disorders. A more nuanced examination of a far-reaching array of substances as well as substance use disorders can shed light on the interrelatedness of substance use and teen pregnancy. Finally, although evidence suggests that both substance use and teen pregnancy vary substantially across the developmental spectrum of adolescence (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Kline, 2005) , previous research has tended to overlook the developmental complexity in terms of the relationship between substance use and teen pregnancy.
The Present Study
The present study aims to provide a comprehensive examination of substance use and teen pregnancy by employing data from a large, population-based study (National Survey on Drug Use and Health [NSDUH]) of adolescent females in the United States between 2002 and 2012. Specifically, in order to assess the relationship between prior substance use and teen pregnancy, we examine the prevalence of the use of a wide array of substances and substance use disorders among pregnant and non-pregnant youth over the previous 12 months. Additionally, in order to examine the relationship between current substance use and teen pregnancy, we examine the prevalence of the use of a variety of substances among pregnant and non-pregnant youth over the previous 30 days and across each trimester among the pregnant teens. Further, we examine the intrapersonal, ecodevelopmental, and pregnancy-related correlates of current substance use among the subsample of pregnant adolescent females.
Method

Sample and Procedures
Study findings are based on data from the NSDUH between 2002 and 2012. The NSDUH provides population estimates of substance use and health-related behaviors in the U.S. general population. It utilizes multistage area probability sampling methods to select a representative sample of the U.S. civilian, non-institutionalized population aged 12 years or older for participation in the study. A more detailed description of the NSDUH design and procedures is available elsewhere (SAMHSA, 2012) . The current study restricted analyses to female respondents between the ages of 12 and 17 (n = 97,850).
Measures
Teen Pregnancy-Respondents were classified as pregnant (0 = no, 1 = yes) on the basis of the following question: "Are you currently pregnant?" Respondents who reported not knowing their pregnancy status (< 0.50% of respondents) were coded as missing. Respondents endorsing pregnancy were also asked if they were in the first, second, or third trimesters of pregnancy. Parental Involvement-We examined two measures of parental involvement over the previous 12 months. Positive reinforcement was measured by asking respondents "How often did your parents tell you they were proud of you for something you had done?" Parental control was measured by asking respondents "How often did your parents limit the amount of time you went out with friends on school nights?" For both items, youth reporting consistent parental reinforcement/control (i.e., "always") were coded as 1 and all others (i.e., "sometimes", "seldom", "never") were coded as 0.
Substance Use Disorders-We
School Engagement-Two measures of school engagement were examined. First, youth were asked how they "Felt overall about going to school during the past 12 months?" Youth reporting a clear positive assessment of school attendance (i.e., "liked a lot") were coded as 1 and all other youth (i.e. "kind of liked", "didn't like", and "hated") were coded as 0. Youth were also asked report, "What were your grades for the last semester or grading period you completed?" Consistent with research identifying school failure as a risk factor for substance use (Hawkins, Catalano, & Miller, 1992) and externalizing behavior (Farrington, 1989) , youth were coded as either "passing" or "failing".
Religiosity-Two measures of religiosity were examined: religious service attendance and the influence of religious beliefs. Religious service attendance was measured by asking, "During the past 12 months, how many times did you attend religious services?" The influence of religious beliefs was measured by asking respondents the degree to which they agreed with the following: "Your religious beliefs influence how you make decisions in your life." Sociodemographic Factors-Demographic variables included: age, race/ethnicity, total annual household income, and the absence of mother/father from the household.
Statistical Analyses
Statistical analyses were conducted in several steps. First, logistic regression analyses were systematically executed to compare pregnant and non-pregnant teens in terms of sociodemographic and substance use characteristics. We also examined the prevalence of substance use and substance use disorders while stratifying by developmental subgroups. Finally, logistic regression analyses were conducted with the pregnant teens (n = 810) to examine the correlates of substance use during pregnancy. Weighted prevalence estimates and standard errors were computed using Stata 13.1 SE software (StataCorp, 2013) .
Results
What are the Sociodemographic Characteristics of Pregnant Teens in the United States?
As displayed in Table 1 , logistic regression analyses examining the sociodemographic characteristics of respondents revealed that, compared to their non-pregnant counterparts, pregnant teens are more likely to be between the ages of 15 and 17 (AOR = 7.04, 95% CI = 5.23-5.46). Pregnant teens are also more likely to be African-American (1.40, 95% CI = 1.11-1.77) or Hispanic (AOR = 1.79, 95% CI = 1.41-2.27) and to reside in a household earning less than less than $20,000 (AOR = 4.00, 95% CI = 1.75-3.33), between $20,000-$49,999 (AOR = 2.41, 95% CI = 1.75-3.33), or between $50,000-$74,999 per year (AOR = 1.72, 95% CI = 1.17-2.54). Pregnant teens are also significantly more likely to report that their mother (AOR = 1.85, 95% CI = 1.45-2.35) and/or father (AOR = 1.56, 95% CI = 1.26-1.93) is absent from the household.
Are pregnant teens more likely than non-pregnant teens to have used substances in the previous 12 months? Table 2 examines the prevalence of substance use and substance use disorders among pregnant and non-pregnant teens over the previous 12 months. Controlling for age, race/ ethnicity, household income, and the absence of mother/father in household, pregnant teens were significantly more likely to report using nearly all substances examined over the previous 12 months. The only nonsignificant finding was with respect to the use of inhalants. Particularly large adjusted odds ratios were observed for cocaine/crack (AOR = 2.66, 95% CI = 1.74-4.06), methamphetamine (AOR = 2.70, 95% CI = 1.48-4.91), and opiates (AOR = 2.75, 95% CI = 1.54-4.91). Controlling for the same list of sociodemographic confounds, the prevalence of alcohol (AOR = 1.65, 95% CI = 1.26-2.17), cannabis (AOR = 2.29, 95% CI = 1.72-3.04), and other illicit drug use disorders (AOR = 2.84, 95% CI = 1.92-4.19) was also significantly higher among pregnant teens.
We also examined the stability of the relationship between teen pregnancy and substance use /SUDs across the developmental periods of early (i.e. 12-14 years) and late adolescence (i.e. 15-17 years). Figure 1 displays the prevalence of the use of any substance over the previous 12 months among all adolescents as well as among the early adolescent and late adolescent subsamples. Nearly 3 in 5 (58.80%) pregnant teens in the United States reported having used one or more substances in the previous 12 months. This rate, which is nearly 2 times greater than that of non-pregnant teens in the United States (35.23%), is significantly greater than that of non-pregnant teens even when controlling for sociodemographic and parental confounds (AOR = 1.57, 95% CI = 1.28-1.93). Notably, this relationship is significant across the developmental stage of adolescence, but effects are significantly larger during early adolescence (ages 12-14; AOR = 4.55, 95% CI = 2.42-8.58) as compared to the late adolescent stage (ages 15-17; AOR = 1.36, 95% CI = 1.11-1.67).
Supplementary analyses were conducted to examine this relationship in terms of particular types of substances. Compared to non-pregnant early adolescents, pregnant early adolescents were significantly more likely to report having used alcohol (AOR = 4.24, 95% CI = 2.42-8.01), cannabis (AOR = 7.18, 95% CI = 3.46-14.91), or other illicit drugs (AOR = 4.96, 95% CI = 2.77-8.86) in the previous 12 months. Among the late adolescent subsample, pregnant teens were also significantly more likely to have used alcohol (AOR = 1.26, 95% CI = 1.03-1.54), cannabis (AOR = 1.57, 95% CI = 1.27-1.93), and other illicit drugs (AOR = 1.33, 95% CI = 1.01-1.75) in the previous 12 months. Notably, as evidenced by nonoverlapping 95% confidence intervals, the magnitude of the relationship between teen pregnancy and substance use was significantly greater among early than late adolescents.
Are pregnant teens more likely than their non-pregnant counterparts to be current (i.e. past 30 days) substance users?
As illustrated in Figure 1 , among adolescents in general, the 24.90% of pregnant teens reported consuming one or more substances over the previous month compared to 18.71% of non-pregnant teens. Notably, however, when controlling for sociodemographic and parental factors, pregnant teens were significantly less likely than their non-pregnant counterparts to have used one or more substances over the previous 30 days (AOR = 0.78, 95% CI = 0.62-0.99). We also examined the prevalence of substance use among pregnant and non-pregnant teens among the early and late adolescent subsamples. This revealed a distinct pattern in which pregnant early adolescents (AOR = 4.34, 95% CI = 2.28-8.26) were significantly more likely and pregnant late adolescents (AOR = 0.71, 95% CI = 0.56-0.90) were significantly less likely than their non-pregnant counterparts to be current substance users.
What substances are being used by teens during pregnancy?
We found that the most commonly used substance by pregnant teens is alcohol (15.85%) followed closely by cannabis (14.55%) and finally other illicit drugs (5.30%). Notably, however, the prevalence of substance use does not appear to remain consistent throughout pregnancy. As illustrated in Figure 2 , we see a marked reduction in substance use among pregnant teens from the first to second trimester for alcohol, cannabis, and other illicit drugs. The proportion of pregnant teens using alcohol and other illicit drugs during the first trimester (alcohol = 27.61%, other illicit drugs = 9.49) drops by more than half by the second trimester (alcohol = 11.59%, other illicit drugs = 3.90). Notably, a slightly smaller proportional decrease was observed for cannabis between the first (22.45%) and second (13.97%) trimesters. The prevalence of use of all of the aforementioned substances drops again by roughly half between the second and third trimesters.
What Are the Correlates of Substance Use during Pregnancy? Table 3 examines the correlates of substance use among the subsample of pregnant teens in the United States. Pregnant teens reporting current substance use are less likely to report consistent positive reinforcement from their parents (AOR = 0.50, 95% CI = 0.32-0.77) and consistent parental control (AOR = 0.57, 95% CI = 0.35-0.94). Similarly, pregnant teens reporting substance use were significantly less likely to report clear positive feelings about school (AOR = 0.47, 95% CI = 0.26-0.87) and academic success (AOR = 0.49, 95% CI = 0.28-0.85). Pregnant teens reporting current substance use were also significantly less likely to be in either their second (AOR = 0.48, 95% CI = 0.30-0.80) or third (AOR = 0.18, 95% CI = 0.09-0.35) trimesters of pregnancy.
Discussion
To our knowledge, this is the largest study to date on the relationship between substance use and teen pregnancy. Results suggest that pregnant adolescent females are significantly more likely to have experimented with alcohol, cannabis, and other illicit drugs and are far more likely to meet criteria for substance use disorders compared to their non-pregnant counterparts. This finding extends previous research highlighting the shared etiology (Hawkins et al., 2002; Resnick et al., 1997) and comorbidity of health risk behaviors among youth (Salas-Wright et al., 2014a , 2014b Vaughn et al., 2014) as well as evidence that substance use is related to the increased likelihood of risky sexual behaviors and outcomes, including unprotected intercourse and early pregnancy (Klein, 2005; Thompson, Kao, & Thomas, 2005; Odgers et al., 2008) . This relationship was observed across adolescence, but the link between substance use and teen pregnancy was significantly greater among early adolescents than among late adolescents.
Beyond examining the links between teen pregnancy and prior substance use (i.e., last 12 months), we also examined the prevalence of current substance use (i.e., last 30 days) among pregnant teens vis-à-vis their non-pregnant counterparts. We found that while fewer than one in 10 (9%) non-pregnant early adolescents were current substance users, more than one third (34%) of all pregnant early adolescents reported having used one or more substances over the previous 30 days. Notably, our results also indicate that the prevalence of substance use tends to attenuate substantially as pregnant teens progress from the first to the second and third trimesters of pregnancy. Given the links between substance use during pregnancy and neonatal health and behavioral outcomes (Huizink & Mulder, 2006; Smith et al., 2008) , these findings are disconcerting and point to the importance multicomponent interventions designed to target substance use among pregnant teens (Brandon, 2014; Ickovics, 2008; Toumbourou et al., 2007) .
We also examined several psychosocial correlates. We found that those reporting consistent parental reinforcement and control were less likely to be current substance users as compared to those reporting lower levels of parental consistency. Very similar effects were identified for pregnant teens reporting successful academic engagement. These findings converge with previous research pointing to the importance of parental factors in the etiology of adolescent substance use (Cleveland et al., 2012; Salas-Wright, Hernandez, Maynard, Saltzman, & Vaughn, 2014) and highlight the importance of parental support and academic engagement among pregnant teens and teen mothers (Doğan-Ates, & Carrión-Basham, 2007; Kalil & Ziol-Guest, 2008; Logsdon, Birkimer, Simpson, & Looney, 2005; Meade & Ickovics, 2005) . Despite recent evidence of the protective effect of religiosity for substance use (Spears, Stein, & Koniak-Griffin, 2010; Salas-Wright et al., 2012; Salas-Wright, Vaughn, Maynard, Clark, & Snyder, 2014; Yonker, Schnabelrauch, & DeHaan, 2012) , neither religious service attendance nor religious beliefs were significantly linked with the decreased likelihood of substance use among pregnant teens.
Study Limitations
Our study findings should be interpreted in the context of several limitations. First, although data from 2002 to 2012 were pooled to increase the analytic sample size, the NSDUH is fundamentally a cross-sectional study and, as such, a longitudinal assessment of the causal relationship between pregnancy and substance use is not possible (Rashad & Kaestner, 2004) . Second, respondents may have failed to report that they were pregnant, been unaware of their pregnancy status, or reported being pregnant when they were not. However, the use of self-report measures of pregnancy is considered to be a valid and reliable approach in epidemiological research (Overbeek et al., 2013) . The self-report nature of substance use also allows for the possible under-reporting of use among pregnant teens (Bessa, Mitsuhiro, Chalem, Barros, & Guinsburg, 2010) . Third, while we examined a number of parental, school, and pregnancy-related factors, the NSDUH does not include important biological (e.g., pubertal timing) and contextual (e.g., neighborhood and community) factors that might provide important information as to the use of licit and illicit substances among pregnant and non-pregnant teens (Deardorff, Gonzales, Christopher, Roosa, & Millsap, 2005) . Finally, it should be noted that the use of past 12-month and past-30 day measures of substance use does not provide a precise categorization of use prior to and during pregnancy. As such, it is possible that misclassification could take place if, for example, an adolescent were three weeks pregnant and used alcohol prior to conception but still within the previous 30-day period. Given this possibility, we exercise caution in our interpretation of the relevance of study findings to our understanding of substance use prior to or during pregnancy.
Conclusions
In sum, present study findings indicate that, compared to non-pregnant teens, females who become pregnant during adolescence are far more likely to have experimented with a variety 
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Author Manuscript of licit and illicit substances over the previous 12-months, and to meet criteria for substance use disorders. Our results suggest that, while this relationship holds for both early and late adolescents, the link between substance use and teen pregnancy is far stronger among younger teens. Additionally, our results point not only to a relationship between pregnancy and prior substance use, but also suggest that substance use continues for many teens during pregnancy. Specifically, we found that substance use appears to be particularly problematic among early adolescents and that the prevalence of substance use attenuates dramatically as youth progress from the first to the second and third trimesters of pregnancy. Evidence also suggests that pregnant teens who benefit from consistent parental support and control and those who are successfully engaged academically are significantly less likely to use substances.
Figure 1.
Prevalence of last 12-months and last 30-days substance use among pregnant and nonpregnant teens by developmental subgroups. Prevalence of current substance use (past month) among pregnant teens by pregnancy trimester 41 (1.86-3.12) 1.65 (1.26-2.17 )
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